Meckel's diverticulum, the most common congenital abnormality of the small intestine, may be associated to heterotopic pancreas, often diagnosed incidentally on histopathological examination. Intussusception affects infants between the ages of 5 and 9 months, but it may also occur in older children, teenagers and adults, and in some cases can be derived by a Meckel's diverticulum resulting in acute abdomen. We analyse the management and the recent literature on similar cases, describing diagnostic options. In May 2013, a 7-year-old girl admitted to our hospital with recurrent gastrointestinal bleeding, was discovered to have an ileoileal intussusception with a leading Meckel's diverticulum with heterotopic pancreatic tissue. This association is rare evidence in children and its proper management can be controversial, in particular from a diagnostic point of view. In such cases, preoperative radiological diagnosis can be only suspected in the presence of suggestive signs, more often depicted by ultrasound or computed tomography scan. During laparotomy an accurate exploration of all ileum is recommended, for the possibility to find others heterotopic segments.
The prevalence of Meckel's diverticulum is reported to be approximate 2% of the population and males are as much as 3-4 times more prone to complications than females.
The classic presentation in children is considered as painless rectal bleeding in a toddler younger than 2 years. [1] Complications are the result of obstruction, ectopic tissue, or inflammation.
Peptic ulceration of the diverticulum or adjacent mucosa, due to ectopic gastric mucosa, can lead to painless bleeding, perforation, or both.
Usually heterotropic gastric mucosa is found in 62% of cases, pancreatic tissue in 6%, both pancreatic tissue and gastric mucosa in 5%, jejunal mucosa in 2%, Brunner tissue in 2% and both gastric and duodenal mucosa in 2%. [2] Rarely, colonic, rectal, endometrial, and hepatobiliary tissues have been noted.
The preoperative imaging studies (ultrasonography, endoscopic ultrasonography, computerised tomography [CT] , and Meckel scan) are nonspecific on detecting a complicated Meckel's diverticulum, so quite often the diagnosis is made on clinical suspicion or due to the abdominal complications that a Meckel's diverticulum can produce.
INTRODUCTION
Meckel's diverticulum is a blind-ending true diverticulum that contains all of the layers normally found in the ileum.
Intussusception is an abdominal emergency, which can present in all ages but is the most common reason for small bowel obstruction in childhood.
It is a cause of abdominal pain, vomiting, and bloody diarrhoea in infancy but often not considered when evaluating the older child with similar symptoms.
However, consideration of this diagnosis is important, as more than 1/3 of cases present beyond the age of 7.
CASE REPORT
A 7-year-old girl was hospitalised on May 2013 for episodic, intermittent cramping abdominal pain in suspected ileo-colic intussusception.
At patient's history resulted that from 1 month she suffered from recurrent abdominal pain worsened by eating, and weight loss (−2 kg), after an acute episode of gastroenteritis (fever and vomiting).
Two accesses to Emergency Department of another Hospital were reported, for evaluation with subsequent discharge.
At the same time, in the last 3 days, haematochezia and "red currant jelly" stool were reported.
Initially hospitalized in the Gastroenterology Service in the suspicious of Crohn disease, at intestinal ultrasound a long and voluminous ileoileal intussusception associated to sudden abdominal pain was noticed.
The patient was transferred to our Service of Surgery and was submitted to urgent laparotomy through a right transverse abdominal incision.
A long trait of ileoileal intussusception was observed, starting about 20 cm from the Ileocaecal valve above a Meckel's diverticulum; manual reduction of the intussuscepted ileum was practiced and diverticulum resection through GIA 60 Stapler™ [ Figure 1 ].
The resected diverticulum was sent for histological evaluation.
Postoperative days were uneventful.
One week later the child was discharged and remained asymptomatic postoperatively.
At the histopathological evaluation, the Heinrich classification system was used to classify heterotopic pancreas and consists of three anatomical variations: Type 1 (Containing acini, islets and ducts) Type 2 (Acini and ducts, no islets) Type 3 (Ducts alone).
On gross examination, the diverticulum was 3 cm × 3 cm. On dissection, cut surface was whiteyellow.
The histological examination revealed the presence of ectopic pancreatic tissue with pancreatic acini and ducts.
Islets of Langerhans were widely demonstrated (type 1 based on Heinrich classification) [ Figure 2 ].
DISCUSSION
The management of heterotopic pancreas associated to symptomatic Meckel's diverticulum is clear; all authors recommend resection.
A slight difference is present from what happens for the treatment of heterotopic pancreas in the remaining segments of ileum. In the majority of the cases reported, surgical resections were done, but other therapeutic options could be considered and for example endoscopic mucosal removal can be an attractive, less invasive option for the resection of accessible lesions.
Meckel's diverticulum and heterotopic pancreas has been rarely reported in children.
Starting from 2008, Ogata et al. on Pediatric Surgery
International reported 12 cases of heterotopic pancreas in children. [4] They retrospectively investigated cases of heterotopic pancreas from April 1975 to September 2006.
They discussed the frequencies in the laparotomised patients, and patient's age, gender, operative indication, location of heterotopic pancreas, postoperative diagnosis, and pathology.
A total of 12 patients with heterotopic pancreas, 3 boys and 9 girls, aged 1 day to 10 years of age were investigated.
Ten patients had one pattern of heterotopic pancreas and the remaining two had more than one.
In four cases, heterotopic pancreas was located in Meckel's diverticulum, in three cases in stomach, in three cases in the duodenum, in three in the jejunum, and in two cases in the ileum.
Only in one patient heterotopic pancreas had caused an intussusception.
The remaining 11 cases were identified incidentally during the operation.
In 11 of 12 patients, heterotopic pancreas was removed without postoperative complications.
Classification of pathologies according to Heinrich is as follows: Type I, 4; type II, 4; type III, 2 and unknown, 2.
The authors suggested that incidental heterotopic pancreas should be removed whenever identified during laparotomy.
In 2009, Xiao et al. on Journal of International Medical
Research described a case of heterotopic pancreas within Meckel's diverticulum with obscure then massive gastrointestinal bleeding in a 12-year-old child. [5] They reported a case of a 12-year-old boy with heterotopic pancreas located in a Meckel's diverticulum and presenting as obscure gastrointestinal bleeding.
Upper gastrointestinal endoscopy and colonoscopy did not reveal the source of the bleeding, however, capsule endoscopy revealed a space-occupying lesion in the ileum.
The patient developed massive bleeding and an emergency exploratory laparotomy was performed.
A congested Meckel's diverticulum was discovered 100 cm from the ileocaecal valve using intraoperative endoscopy; the ulcerated tip of the diverticulum appeared to be the source of the bleeding.
At laparotomy Meckel's diverticulum and adjacent ileal segment were resected and an end-to-end anastomosis performed.
Subsequent pathological examination revealed an ileal
Meckel's diverticulum with heterotopic pancreas tissue within the submucosa.
The patient remains well, 12 months after the operation, with no evidence of recurrent bleeding.
This case suggested that heterotopic pancreas should be considered as one possible cause of obscure gastrointestinal bleeding in children and capsule endoscopy is a valuable adjuvant tool in the diagnosis of heterotopic pancreas in children.
In 2010, Baysoy et al. on Turkish Journal of Paediatrics described double heterotopic pancreas and Meckel's diverticulum in a 5-year-old child. [6] They report a 5-year-old boy who presented with melena and hematochezia, which were discovered to be consequent to Meckel's diverticulum.
He also had multiple heterotopic pancreatic tissues in various parts of the gastrointestinal tract.
The reason for this association was not explained, but might involve some abnormalities of signalling molecules expressed in the development of the gastrointestinal tract and associated organs.
In clinical practice, the authors underlined the fact that Meckel's diverticulum and heterotopic pancreatic tissue might occur together or accompany various other gastrointestinal anomalies.
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In 2012, Singh et al. on Journal of Strength and Conditioning Research described a case of heterotopic pancreas presenting as ileoileal intussusception in a 12-year-old child. [7] They reported a case of heterotopic pancreas presenting as ileal polyp leading to ileoileal intussusception in a 12-year-old child.
Finally in 2013, Yang and Guo on Journal of the Pancreas described one case of massive lower gastrointestinal bleeding from Meckel's diverticulum with heterotopic pancreas. [8] They described a case of Meckel's diverticulum with heterotopic pancreas who presented massive lower gastrointestinal bleeding.
The authors explained as in lower gastrointestinal bleeding due to Meckel's diverticulum with heterotopic pancreas, was extremely difficult to make a definitive diagnosis preoperatively especially when it onsets rapidly.
In literature, newer and historical diagnostic options proposed for detecting a complicated Meckel's diverticulum are listed below: As Meckel's Tc-99m pertechnetate scan, according to Sinha et al., it retains a high diagnostic accuracy in children for detecting a Meckel's diverticulum with ectopic gastric mucosa within it. [9] In particular the test yields its highest positive result in children presenting with significant rectal bleeding.
Detecting Meckel's diverticulum endoscopically is very difficult prior to surgery, but a combination of capsule endoscopy and double-balloon endoscopy facilitates examination of the entire small intestine, making diagnosis of Meckel's diverticulum possible. [10] About traditional radiologic examinations, diagnosis is often difficult because abdominal plain radiography and ultrasound are not sufficiently specific, while CT scan is most accurate in differential diagnosis.
Anyway, these imaging studies are capable of identifying an abdominal pain that requires urgent surgical exploration.
In according to some authors, magnetic resonance enterography of the small intestine, a radiation-free technique developed based on CT enterography, which maximises the visibility of the mucosa and intestine structure with the aid of contrast agents, has greatly improved the diagnosis rate of Meckel's diverticulum, particularly in those patients with the disease which cannot be confirmed via double-balloon enteroscopy.
[11]
CONCLUSION
Heterotopic pancreas is a rare congenital lesion, often diagnosed incidentally on histopathological examination but should be considered in the differential diagnosis of intestinal mass lesions.
Meckel's diverticulum is the most common congenital abnormality of the small intestine; it is caused by an incomplete obliteration of the vitelline duct (omphalomesenteric duct).
Two types of complications can involve Meckel's diverticulum and require clinical attention.
One type involves ectopic mucosal tissue and most often leading to gastrointestinal bleeding in younger children.
In the second type, the sequelae of the diverticulum involve an aberrant intra-abdominal structure and could cause intussusception or internal hernia.
In our case both these evidence occurred and explained the setting of urgent laparotomy.
In our report, the presence of intussusception has made possible the ultrasound diagnosis of an abdominal urgency, but we confirm the difficulty of precisely diagnosing Meckel's diverticulum in an acute setting.
Abdominal plain radiography only allowed to diagnose intestinal occlusion or perforation.
Ultrasound could reveal abscessual collections in the pelvis, fluid distension of the diverticulum, segmental thickening of the intestinal walls and invagination.
Computed tomography scan proved to be more specific showing signs suggestive of correct diagnosis.
In particular, evidence of an intraluminal prolonged mass with central area of fat density and peripheral collar was considered suggestive of intraluminal invagination of Meckel's diverticulum. Another diagnostic sign is the evidence of a tubular fluid-filled structure, with thickened, enhanced walls.
In some cases, CT can show an abscessual collection with gas-fluid level (complication of perforation) confirming the need for surgery.
In conclusion, Meckel's diverticulum is a not uncommon condition that in some cases is complicated, resulting in acute abdomen.
Preoperative radiological diagnosis can be only suspected in the presence of suggestive signs, more often depicted by ultrasound or CT scan.
Viewed the previous literature, we underline the concept that in similar cases, during laparotomy an accurate exploration of all ileum is mandatory, for the possibility to find others heterotopic segments.
